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Abstract: Spanish and immigrant children and adolescents vary widely in their frequency of dental
visits and occurrence of dental problems. The aims of this study were to discover the prevalence of
dental problems and utilization of dental services in the Spanish and immigrant child population,
identify the type of treatment received, and analyze the socioeconomic and demographic variables
which are associated with dental problems and non-regular utilization of dental services, based on
data from the 2017 National Health Survey in Spain. The sample consisted of 4568 children aged
between 3 and 14 years old. Utilization of dental services and dental problems were assessed against
socioeconomic and demographic characteristics using logistic regression models. The prevalence of
caries in Spanish children was 9.29% compared with 18.58% (p < 0.001) in their immigrant counterparts.
The most common reason for dental visits was a check-up (Spanish: 65.05%; immigrants: 54.94%).
In both groups, from the age of 7, there was a lower probability of non-regular utilization of dental
services, although this increased when the social class was lower. The probability of presenting dental
problems was lower in Spanish children living in towns with over 10,000 inhabitants and was higher,
in both groups, over the age of 7 and in lower social classes.
Keywords: adolescent; child; dental health services; emigrants and immigrants; oral health; Spain
1. Introduction
Dental health problems include a wide range of chronic clinical conditions, from tooth decay or
periodontal disease to oral cancers. Despite the fact that these conditions are largely preventable, they
still affect over 3.5 billion people worldwide [1].
Regular visits to a dental clinic help to prevent, identify and treat dental health problems, thus
improving the quality of life for both individuals and society as a whole [2]. In Spain, although the
public health service offers free dental care for children up to the age of 16, except for orthodontic
services [3], dental health care is mainly provided through the private system and each visit is paid for.
However, the frequency of utilization of dental services seems to be uneven among the child-adolescent
population [4], depending on the parents’ educational and socioeconomic level, beliefs about dental
health, perception of current dental health status, age, and gender [5]. In addition, it has been shown
that in Spain, the European country with the fourth highest percentage of immigrants in the population
(9.72%) [6], the frequency of utilization of dental services is lower among immigrant children compared
with Spanish children [7]. This group is in a disadvantaged social and economic position, and is
therefore more vulnerable to problems of dental health and access to dental health services [8].
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In addition, the study of oral diseases (mainly dental caries), reveals worse levels of dental health
in immigrant or migrant children [8]. Although there is no consensus about its impact, it has been
hypothesized that socioeconomic status predicts or even casually affects oral disease [9]. A recent
systematic review has shown that a low socioeconomic level is significantly associated with high risk
of tooth decay [10]. On the other hand, a study assessing dental health in 6–17-year-olds revealed that
tooth decay was more frequent in children with a moderate-high socioeconomic level [11]. Although
the influence of number of demographic factors has been considered, such as the children’s age, gender,
or place of residence, the findings are noticeably contradictory [12].
In view of the fact that dental diseases involve major economic costs to society, both directly
(costs of treatment) and indirectly (e.g., poorer academic performance) [13], and that there seem to
be inequalities in access to dental treatment and in the presence of dental problems according to the
children’s country of origin or ethnicity [7], there is a clear need to study the socioeconomic and
demographic factors involved, so that prompt, efficient action can be taken to reduce these inequalities
in health provision [14]. The main objectives of the present study were therefore: (i) to discover how
frequently dental services are used and the prevalence of dental health problems in Spanish and
immigrant children; (ii) to identify the type of treatment received during dental health visits; and (iii) to
analyze the socioeconomic and demographic variables which influence the non-regular utilization of
dental health services and the presence of dental health problems.
2. Materials and Methods
A cross-sectional study was carried out from September to December 2019 using the data obtained
from the 2017 Spanish National Health Survey (SNHS) [15]. The SNHS is a representative survey of
the general population (representativeness is ensured by assigning a weighting coefficient to each
participant) carried out by the Ministry of Health, Consumption and Social Welfare in partnership with
the National Institute of Statistics. The data for the SNHS 2017 were collected over the period of a year,
from October 2016 to October 2017. Trietapic sampling was used, stratified by census areas, family
homes and individuals. The data analyzed on the individual level were obtained from the Children’s
Questionnaire (0–15 years) and the Household Questionnaire. The questionnaires are usually filled in
by the mother, father or guardian, who generally know most about all aspects related to the child’s
state of health and health care. The analysis included children aged 3–14, as these were the target
population of children’s oral health plans. Children with dual nationality were excluded from the study.
The initial sample consisted of 4957 subjects, but due to a lack of data for some of the variables studied,
389 (7.85%) were excluded when the bivariate and multivariate statistical analyses were carried out
(research data can be found in Supplementary Materials).
The dependent variables were: (i) utilization of dental services; and (ii) dental health problems.
The analysis of the variable “utilization of dental services” was based on the question about “time since the
last visit to the dentist, stomatologist or dental hygienist”, defined as regular utilization (visit in last twelve
months or less) or irregular utilization (last visit more than twelve months ago), following institutional
recommendations for check-ups on at least a once-yearly basis [16]. The “dental health problems” variable
was assessed through the questions “Do you have caries?”, “Do you have any teeth/molars with fillings or
capped teeth?” and “Do your gums bleed spontaneously or when you brush your teeth?” Answering yes to at
least one of these questions confirmed the existence of dental health problems.
The independent variables were: gender (male/female); age, categorized according to increasing
levels of autonomy from caregiver (3–6/7–10/11–14 years old); the child’s nationality, where the subjects
were classified as immigrants if they answered “yes” to the question “Foreign nationality?” and those who
answered “yes” to the question “Spanish nationality?” were classified as Spanish; size of town of residence,
divided into three categories (<10,000 inhabitants/10,000–100,000 inhabitants/>100,000 inhabitants);
type of household (couple with children under 25/father or mother only with children under 25/other
type of household). In addition, social class was obtained from the current or former occupation of the
head of the household and based on the nine categories proposed by the Classifications Working Group
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of the Spanish Society of Epidemiology [17]. In the SNHS 2017, occupation is divided into six categories:
Class I (directors and managers of companies with 10 or more employees and professionals normally
qualified with university degrees); Class II (directors and managers of companies with less than 10
salaried employees, professionals normally qualified with university degrees, other technical support
professionals, athletes, and artists), Class III (intermediate professions and self-employed workers);
Class IV (supervisors and workers in skilled technical work); Class V (skilled workers in the primary
sector and other semi-skilled workers); and Class VI (unskilled workers). In our study, we reorganized
these groups into the following categories: upper class (Classes I and II); middle class (Classes III and IV);
and lower class (Classes V and VI). Finally, the type of treatment received at the dentist, stomatologist
or dental hygienist (check-up/dental cleaning/fillings, endodontic treatment, sealed cavities/tooth
extraction/dental crowns, dental bridges or other type of prostheses/gum disease treatment/orthodontic
pieces/application of fluoride/other treatments) was used as an independent variable.
According to the SNHS methodology, the microdata files are anonymous and made available to
the public. According to Spanish legislation, when secondary data is used, no approval is required
from an accredited ethics committee.
The qualitative variables were obtained by calculating the counts and percentages and the
quantitative variables by calculating the arithmetic mean and standard deviation (SD). The proportions
of the categorical variables were compared using the chi-square test for contingency tables or Fisher’s
exact test if the number of expected frequencies was greater than 5. Multivariate analyses were stratified
by the children’s nationality to explore the relationship between socioeconomic and demographic
characteristics and the presence of dental health problems (binary logistic regression with “presence
of dental health problems” as the reference category) and with the non-regular utilization of dental
services (binary logistic regression “has not used dental services for more than twelve months” as the
reference category). Raw and adjusted odds ratios (ORs) were obtained for all the socioeconomic and
demographic characteristics, with 95% confidence intervals. The Wald statistic was used to exclude
one by one from the model any variables with a p ≥ 0.15 (backward methodical selection procedure).
All the hypothesis contrasts were bilateral and in all the statistical tests, those with a 95% confidence
level (p < 0.05) were considered significant values. The statistical analysis was carried out using the
G-Stat program, version 2.0 (GlaxoSmithKline S. A., Madrid, Spain)
3. Results
3.1. Socio-Economic and Demographic Variables
The final sample consisted of 4568 records of children between 3 and 14 years old. 94.46%
(n = 4315) were Spanish and 5.54% (n = 253) immigrants. The average age of the Spanish children
was 8.92 (SD = 3.46) years and that of the immigrants was 8.63 (SD = 3.45) years. In both groups, the
majority were boys (Spanish: 51.24%; immigrants: 53.75%), who lived in towns with a population of
10,000–100,000 inhabitants (Spanish: 41.51%; immigrants: 67.98%), with both parents (Spanish: 77.27%;
immigrants: 77.87%) and belonging to the lower social class (Spanish: 42.73%; immigrants: 71.14%).
3.2. Utilization of Dental Services and Oral Health Problems
As can be seen in Table 1, the utilization of dental services and oral health status differs between
Spanish and immigrant children. The percentage of immigrant children who had not used dental
services for over a year (51.78%) was higher than that of Spanish children (35.43%) (p < 0.001). In the
latter group, a lower prevalence of caries (9.29%) was observed compared with the immigrant group
(18.58%) (p < 0.001).
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Table 1. Utilization of dental health services and oral health problems in the Spanish and immigrant
child-adolescent population. Spanish National Health Survey, 2017.
Variables
Spanish
(n = 4315)
n (%)
Immigrants
(n = 253)
n (%)
p-Value
Time since the last visit to the dentist, stomatologist or dental hygienist
≤12 months 2786 (64.57) 122 (48.22) <0.001
>12 months 1529 (35.43) 131 (51.78)
Do you have caries?
Yes 401 (9.29) 47 (18.58) <0.001
No 3914 (90.71) 206 (81.42)
Do you have any teeth/molars with fillings or capped teeth?
Yes 1093 (25.33) 62 (24.51) 0.75
No 3222 (74.67) 191 (75.49)
Do your gums bleed spontaneously or when you brush your teeth?
Yes 180 (4.17) 14 (5.53) 0.6
No 4135 (95.83) 239 (94.47)
3.3. Type of Dental Treatment Received
Regarding the type of treatment received at the dentist (Figure 1), a check-up was the most
common reason for visits in both groups (Spanish: 65.05%; immigrants: 54.94%). Dental cleaning
(13.83%), fillings, endodontic treatment, sealing of cavities (17.79%), tooth extraction (6.72%), and the
fitting of crowns, dental bridges or other types of prostheses (1.19%) were commoner in immigrant
children than in their Spanish counterparts (p < 0.001).
Figure 1. Type of assistance received at the dentist, stomatologist or dental hygienist for the population
of Spanish and immigrant children and adolescents. Spanish National Health Survey, 2017. The graph
shows the Spanish and immigrant child population (black and grey segments, respectively). 1 p < 0.001
by Fisher’s exact test.
3.4. Association between Socioeconomic and Demographic Variables and Utilization of Dental Services
The overall prevalence of non-regular utilization of dental services is distributed differently
according to the socioeconomic and demographic variables (Table 2). The bivariate analysis reveals a
higher prevalence of non-regular utilization in 3–6-year-olds (Spanish: 53.11%, p < 0.001; immigrants:
45.04%, p < 0.001) and in those belonging to the lower social class (Spanish: 47.22%, p < 0.001;
immigrants: 77.86%, p = 0.04). In the multivariate analysis, in both groups, a clear upward trend was
observed in the probability of non-regular utilization as the social class decreased, although this trend
was inverted as the age of the children increased.
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Table 2. Association between non-regular utilization of dental services and socioeconomic and demographic variables in Spanish and immigrant child-adolescent
population. Spanish National Health Survey, 2017.
Spanish
(n = 4315)
Immigrants
(n = 253)
n (%) OR (CI 95%) ORa (CI 95%) n (%) OR (CI 95%) ORa (CI 95%)
Total 1529 (35.43) 131 (51.78)
Gender
Male 811 (53.04) Reference Reference 77 (58.78) Reference Reference
Female 718 (46.96) 0.89 (0.79–1.01) 0.94 (0.82–1.08) 54 (41.22) 0.66 (0.40–1.08) 0.60 (0.35–1.03)
Age
3–6 years old 812 (53.11) Reference Reference 59 (45.04) Reference Reference
7–10 years old 409 (26.75) 0.18 (0.15–0.21) 1 0.17 (0.15–0.20) 1 45 (34.35) 0.35 (0.19–0.66) 1 0.31 (0.15–0.64) 1
11–14 years old 308 (20.14) 0.16 (0.14–0.20) 1 0.15 (0.13–0.18) 1 27 (20.61) 0.21 (0.11–0.42) 1 0.19 (0.09–0.41) 1
Size of town of residence
<10,000 inhab 305 (19.95) Reference Reference 17 (12.98) Reference Reference
10,000–100,000 inhab 658 (43.03) 1.04 (0.89–1.25) 1.09 (0.91–1.32) 83 (63.36) 1.44 (0.20–2.07) 1.01 (0.36–2.79)
>100,000 inhab 566 (37.02) 1.05 (0.79–1.11) 1.11 (0.92–1.34) 31 (23.66) 1.58 (0.22–2.57) 1.89 (0.29–2.74)
Type of household
Couple 1204 (78.74) Reference Reference 101 (77.10) Reference Reference
Father or mother 146 (9.55) 0.76 (0.62–1.94) 0.67 (0.54–1.84) 19 (14.50) 1.39 (0.65–2.97) 1.57 (0.69–3.55)
Other type of household 179 (11.71) 0.99 (0.82–1.22) 0.93 (0.75–1.15) 11 (8.40) 0.80 (0.34–1.88) 0.68 (0.28–1.68)
Social class
Upper 316 (20.67) Reference Reference 8 (6.11) Reference Reference
Middle 491 (32.11) 1.12 (1.05–1.20) 1 1.16 (1.11–1.23) 1 21 (16.03) 1.58 (1.30–2.53) 1 1.13 (1.35–3.63) 1
Lower 722 (47.22) 1.34 (1.14–1.58) 1 1.59 (1.33–1.90) 1 102 (77.86) 1.80 (1.69–4.68) 1 2.42 (1.84–2.97) 2
OR: odds ratio; ORa: odds ratio adjusted for all socioeconomic and demographic variables; CI 95%: 95% Confidence Interval; n: number of people not using dental services regularly;
inhab.: inhabitants; 1 p < 0.001; 2 p < 0.05. Nagelkerke’s R2 for Spanish model: 0.20; p-value for Spanish model: < 0.001. Nagelkerke’s R2 for immigrant model: 0.16; p-value for immigrant
model: <0.001.
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3.5. Association between Socioeconomic and Demographic Variables and the Presence of Dental Health Problems
Regarding the presence of dental health problems, the overall prevalence in Spanish children
was 31.10% and 36.36% in immigrant children (Table 3). The bivariate analysis revealed, in both
groups, a higher prevalence of dental health problems in 11–14-year-olds (Spanish: 48.58%, p < 0.001;
immigrants: 47.83%, p < 0.001), and in Spanish children belonging to the most disadvantaged social
class (45.83%, p = 0.02). After adjusting the model, the differences between the reference categories
remained significant in all cases. Thus, from the age of 7, the probability of having dental health
problems was more than double, in both groups, than at earlier ages, and this probability was even
greater in children belonging to the lower social class, while the probability for Spanish children living
in towns with >10,000 inhabitants was lower than for those living in smaller towns.
Table 3. Association between the presence of dental health problems and socioeconomic and
demographic variables in Spanish and immigrant child-adolescent population. Spanish National
Health Survey, 2017.
Spanish (n = 4315) Immigrants (n = 253)
n (%) OR (CI 95%) ORa (CI 95%) n (%) OR (CI 95%) ORa (CI 95%)
Total 1342 (31.10) 92 (36.36)
Gender
Male 668 (49.78) Reference Reference 51 (55.43) Reference Reference
Female 674 (50.22) 1.08 (0.96–1.24) 1.04 (0.91–1.19) 41 (44.57) 0.89 (0.54–1.50) 0.94 (0.54–1.64)
Age
3–6 years old 163 (12.15) Reference Reference 13 (14.13) Reference Reference
7–10 years old 527 (39.27) 2.29 (1.52–2.32) 1 2.27 (1.52–2.47) 1 35 (38.04) 2.53 (1.65–2.64) 1 2.36 (1.62–2.88) 1
11–14 years old 652 (48.58) 2.29 (1.55–2.41) 1 2.36 (1.57–2.53) 1 44 (47.83) 2.58 (1.93–2.78) 1 2.14 (1.62–2.30) 1
Size of town of
residence
<10,000 inhab 291 (21.68) Reference Reference 7 (7.61) Reference Reference
10,000–100,000 inhab 543 (40.46) 0.85 (0.52–0.97) 2 0.84 (0.43–0.91) 2 61 (66.30) 1.41 (0.56–1.57) 0.45 (0.15–1.38)
>100,000 inhab 508 (37.85) 0.79 (0.72–0.92) 2 0.77 (0.64–0.93) 2 24 (26.09) 1.93 (0.69–2.35) 0.83 (0.25–1.79)
Type of household
Couple 1.056 (78.69) Reference Reference 73 (79.35) Reference Reference
Father or mother 145 (10.80) 0.92 (0.75–1.13) 0.98 (0.79–1.21) 13 (14.13) 1.16 (0.54–2.49) 1.12 (0.49–2.56)
Other type of household 141 (10.51) 0.86 (0.70–1.06) 0.89 (0.72–1.11) 6 (6.52) 0.57 (0.22–1.49) 0.62 (0.22–1.73)
Social class
Upper 277 (20.64) Reference Reference 4 (4.35) Reference Reference
Middle 450 (33.53) 1.08 (0.90–1.29) 1.08 (0.90–1.29) 63 (68.48) 2.02 (0.64–2.34) 1.60 (0.48–2.33)
Lower 615 (45.83) 1.26 (1.06–1.49) 2 1.18 (0.99–1.41) 2 25 (27.17) 3.23 (1.95–4.01) 2 2.55 (1.70–3.31) 2
OR: odds ratio; ORa: odds ratio adjusted for all socioeconomic and demographic variables; CI 95%: 95% Confidence
Interval; n: number of people with dental health problems; inhab.: inhabitants; 1 p < 0.001; 2 p < 0.05. Nagelkerke’s
R2 for Spanish model: 0.10; p-value for Spanish model: <0.001. Nagelkerke’s R2 for immigrant model: 0.12; p-value
for immigrant model: <0.001.
4. Discussion
The prevalence of non-regular utilization of dental services in 3–14-year-old Spanish and immigrant
children was high (Spanish: 35.43%; immigrants: 51.78%), and well above the current recommendations
for regular once-yearly check-ups [16]. This disparity may be due to cultural differences in the
way families seek dental health care, or problems with communication among the immigrant
population [18,19]. Incidentally, it should be noted that immigrants currently have all the same
rights to healthcare as the Spanish population [20].
The most common reason for dental visits among children was for a check-up; these findings were
in line another study [21]. However, there were differences in the other reasons for visiting the dentist
between Spanish and immigrant children. As found in another study [22], mouth cleaning, fillings,
endodontic treatment, sealing cavities and dental extractions were commoner among immigrant
children and treatment for gum disease, orthodontic treatment or the application of fluoride were more
frequent among Spanish children.
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Despite the increased access to dental health treatment for children and adolescents, social
inequalities still remain in the frequency of use. For instance, a lower frequency of utilization was
recorded in children belonging to the most disadvantaged social class, arguably due to a greater lack
of information about health benefits [14]. Similarly, the age of the children significantly affected their
utilization of the dental service. As found by Reda et al. [5], older subjects had a lower probability of
non-regular utilization than 3–6-year-olds. This may reflect the lesser importance given by parents to
early dental visits, especially with a view to looking after their primary teeth, which demonstrates the
need to motivate parents to encourage their children to look after their teeth from the very earliest age.
Although a study of Mexican migrants in California found that girls were more likely to use
dental services more frequently [23], this was not evident in the present study. Regarding the size of
town, we found that the probability of children going over a year without visiting the dentist was
comparable in both groups; similar results were found in another study [24]. However, the existence of
differences in the utilization of dental services between the inhabitants of urban and rural areas has
only been found in countries with a high Human Development Index (HDI) and could be the result of
a combination of an unequal distribution of dental services, geographical distance and the shortage of
means of transport in rural areas [7]. In addition, the type of household in which the children lived
was not associated with a lower frequency of utilization of dental services. However, there was a
link between family structure and the pattern of dental care. According to a recent systematic review
and meta-analysis, children belonging to single-parent families used dental services less, regardless
of the country’s HDI, compared with conventional nuclear families [5]. When only one parent is
present on a regular basis, that parent often has less regular interaction and participation in the child’s
daily activities, which makes it more difficult for them to schedule a visit to the dentist. On the other
hand, this situation may give the child more opportunities to become more resilient or motivated to
succeed [25].
Also, in line with another study [26], no relationship was found between the presence of dental
health problems and the children’s gender. Most studies point to a higher prevalence of tooth decay
in girls than in boys, as their permanent teeth appear earlier (thus leading to an earlier exposure to
risk factors for dental illness), as well as differences in salivary composition or hormonal fluctuations
during puberty. On the other hand, the findings from a number of studies have suggested that, except
during puberty, women are less prone to severe periodontitis than men due to hormonal differences
and better oral health habits [9,12,27]. Although children living in single-parent families are more
likely to pick up poor habits of oral hygiene and have higher rates of caries in early childhood [28],
this study also found no links between family structure and the existence of dental health problems.
This is in line with the findings from other studies [29,30] and may be because the predominant age
group in this study was 11 to 14 years. Children at this age, compared with younger children, have
been able to develop their own oral hygiene habits and their behavior may not require such close
parental supervision.
In both groups, from the age of 7, the likelihood of suffering from dental health problems increased.
This result may be explained by the change in dental health habits during late childhood and early
adolescence: while parents often check that young children brush their teeth, adolescents brush their
teeth with varying degrees of proficiency and commitment. Other factors to take into consideration at
this stage include the increased influence of the peer group and the media, and the greater availability
and consumption of sugary food and drinks [31,32]. The results of this study are in line with other
studies carried out both nationally [33] and internationally [28], which show that belonging to the
most disadvantaged social class is closely linked to the presence of dental problems in children and
adults. This implies that prevention strategies should be changed and aimed specifically at these
risk groups. On the other hand, Spanish children who lived in areas with a higher population had
a lower probability of suffering from dental problems. This situation, similar to that found in some
studies [12,34] and contrary to others [9,35], may be due to the fact that in rural areas, children live
further away from, and so have more limited access to, shops, kiosks and fast food restaurants. This
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can contribute to lower sugar intake and fewer snacks between meals. However, in one particular area,
dental health status may vary between subgroups [12], which shows that further studies are required
to explore dental health in relation to sociodemographic characteristics.
The results of this study should be taken into consideration by health authorities when designing
(or improving current) dental health programs for children and adolescents. For instance, it could
be useful to analyze, through longitudinal studies, the reasons why more vulnerable children have
less access to dental health services. Furthermore, it is vital to carry out periodic studies into the
dental health problems prevalent in children and adolescents, so that preventive action can be properly
planned, such as teaching children, adolescents, and their families the benefits of following a balanced
diet and improving their habits of oral hygiene, in the context of the children’s different social, economic
and demographic conditions.
The present study also has some limitations. Firstly, due to the cross-sectional design, it is not
possible to assign causality between the utilization of dental health services, dental health problems,
and socioeconomic and demographic variables. In addition, it should be remembered that the data
collected in the survey was obtained indirectly from the informants’ self-reporting, which can be
affected by memory and/or social desirability bias. On the other hand, one strength of our study
is that since the data were derived from a national survey, they have been obtained using carefully
planned methodology, including sampling, well-designed forms, preparation of the survey participants,
supervision of the survey and filtering of the data, all of which guarantee a representative sample of
the population and lead to a greater understanding of these health problems and their social context.
5. Conclusions
The utilization of dental health services in children and young people is clearly well below the
recommended level, and this is even lower in the immigrant population. The most common type of
dental visit made by children is for a check-up. The probability of non-regular utilization of dental
services is lower in Spanish and immigrant children from the age of 7 upwards and increases as the
social class decreases. In addition, the likelihood of suffering from dental health problems is higher in
both groups from the age of 7 and in the lower social class, and is lower in Spanish children living in
towns with a population over 10,000.
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